Keywords: attention bumblebee Bombus terrestris foraging predator avoidance predator crypsis visual search Bees foraging for nectar often have to discriminate between flowers with similar appearance but different nectar rewards. At the same time, they must be vigilant for ambush predators, such as crab spiders, which can camouflage themselves on flowers. We investigated whether bees, Bombus terrestris, can efficiently discriminate similar flower colours while exposed to predation threat from cryptic predators. Bees were individually tested in tightly controlled laboratory experiments using artificial flowers whose nectar supply was administered with precision pumps. Predation risk was simulated by automated crab spider 'robots' that captured bees for a limited duration without injuring them. Bees' behaviour was monitored by a 3D video tracking system. We experimented with both cryptic and conspicuous spiders, finding that bees had no difficulty avoiding conspicuous spiders while still foraging adaptively. Conversely, they prioritized predator avoidance at the expense of maximizing energy intake when faced with detecting cryptic predators and a difficult colour discrimination task. This difference in behaviour was not due to cognitive limitations: bees were able to discriminate between similar flower types under predation risk from cryptic spiders when choosing the safe flower type incurred a gustatory punishment in the form of bitter quinine solution. However, this resulted in bees incurring substantially higher costs in terms of floral inspection times. We conclude that bees have the capacity to attend to difficult foraging tasks while simultaneously avoiding cryptic predators, but only do so when avoidance of gustatory punishment justifies the increased costs. Ó
Bees foraging for nectar often have to discriminate between flowers with similar appearance but different nectar rewards. At the same time, they must be vigilant for ambush predators, such as crab spiders, which can camouflage themselves on flowers. We investigated whether bees, Bombus terrestris, can efficiently discriminate similar flower colours while exposed to predation threat from cryptic predators. Bees were individually tested in tightly controlled laboratory experiments using artificial flowers whose nectar supply was administered with precision pumps. Predation risk was simulated by automated crab spider 'robots' that captured bees for a limited duration without injuring them. Bees' behaviour was monitored by a 3D video tracking system. We experimented with both cryptic and conspicuous spiders, finding that bees had no difficulty avoiding conspicuous spiders while still foraging adaptively. Conversely, they prioritized predator avoidance at the expense of maximizing energy intake when faced with detecting cryptic predators and a difficult colour discrimination task. This difference in behaviour was not due to cognitive limitations: bees were able to discriminate between similar flower types under predation risk from cryptic spiders when choosing the safe flower type incurred a gustatory punishment in the form of bitter quinine solution. However, this resulted in bees incurring substantially higher costs in terms of floral inspection times. We conclude that bees have the capacity to attend to difficult foraging tasks while simultaneously avoiding cryptic predators, but only do so when avoidance of gustatory punishment justifies the increased costs. Ó 2013 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved. Animals are exposed to a constant flow of complex sensory input. Foragers, for example, must prioritize information relevant to important tasks, such as locating the most rewarding food items or detecting predators (Milinski 1984; Godin & Smith 1988; Clark & Dukas 2003) . For many animals, such as bees, foraging and visual search often require a trade-off between attending to the foraging target (e.g. flowers) and focusing on potential danger in the environment (e.g. sit-and-wait predators on flowers). A foraging bee will spend most of its time choosing between visual targets (flowers) that vary in colour, shape and pattern, and is under constant pressure to select the most rewarding flowers while minimizing predation risk and energetic costs (Chittka & Menzel 1992) . The task can be challenging and highly dynamic since there are distractor flowers, that is, other plant species with different traits (Schaefer & Ruxton 2009) and camouflaged predators in the field (Morse 2007). Many plant species, such as those in the orchid family, have flowers that resemble the appearance or odour of cooccurring, rewarding species to attract pollinators (Dafni 1984; Roy & Widmer 1999) . Moreover, predators can use the attractiveness of flowers to lure their prey. For example, crab spiders (Araneae: Thomisidae) are sit-and-wait predators that ambush pollinators, such as bees, on flowers (Chittka 2001; Insausti & Casas 2008) . Some species of crab spiders can reversibly change their body colour to match that of the flower on which they are hunting (Morse 1986). They even preferentially hunt on high-quality flowers (Morse 1986), which are also preferred by foraging bees (Menzel et al. 1993; Heiling et al. 2004) .
We have a good understanding of the individual problems facing foraging bees: how they choose between different flowers (Giurfa & Lehrer 2001; Shafir et al. 2003; Chittka & Raine 2006) and how they interact with predators (Heiling & Herberstein 2004; Dukas 2005; Reader et al. 2006) . Bees can associate food rewards with specific floral traits, such as colour, and can successfully discriminate between even subtle differences in traits to maximize foraging efficiency (Dyer & Chittka 2004a) . Furthermore, bees are able to learn to avoid both individual flowers harbouring predators and sets of flowers of a given type (colour)
